We report on an angioedema patient with a genetic defect in complement 1 inhibitor, manifesting migraine-like episodes of headache, effective prophylaxis with Danazol, and triptan for a treatment of acute clinical episode. The patient was 44-yr-old Korean man with abdominal pain and headache, who was brought into the Emergency Department of Seoul National University Hospital, Seoul. He suffered from frequent attacks of migrainelike headache (3-7 per month), pulsating in nature associated with nausea. Severities were aggravated by activity and his headache had shown recent progression with abdominal pain. No remarkable findings were observed on radiologic examination, brain magnetic resonance images and intracranial and extracranial magnetic resonance angiography. Danazol 200 mg every other day was subsequently used. Following administration of Danazol, symptoms showed improvement and the patient was discharged. While taking Danazol, the migraine-like episodes appeared to be prevented for about 2 yr. At the eighth month, he suffered a moderate degree of migraine-like headache; however, administration of naratriptan 2.5 mg resolved his problem. A case of genetic defect of C1-INH deficiency presented with headache episodes, and was controlled by Danazol and triptan. It suggests that pathogenic mechanism of headache in hereditary angioedema may be mediated by the neurogenic inflammatory-like physiology of migraine.
INTRODUCTION
Angioedema is clinically characterized by episodes of marked edema involving the skin, gastrointestinal, and other organs. There are various forms of acquired and hereditary angioedema (HAE). Classic HAE is associated with a deficiency of the Complement 1 inhibitor (C1-INH), C1 esterase. Deficiencies of this protein allow unchecked activation of the classic complement pathway (1) . C1-INH also inhibits components of the fibrinolytic, clotting, and kinin pathways. Activation of the kinin system increases blood bradykinin, an inflammatory mediator responsible for capillary leakage. Bradykinin excites primary sensory neurons and provokes the release of neuropeptides such as substance P, neurokinin A, and calcitonin gene-related peptide (2) .
In a previous report of headache and HAE, headache were reported in 18 of 209 patients. The severe headache lasted for 4 hr to 4 days, accompanied by other signs; feeling of pressure in the head or eyes, visual disturbances, giddiness, disorders of balance, ataxia, impaired orientation, vomiting, or decrease in physical and mental powers. Headache may be the troublesome symptom of HAE. Thus, all patients reported that analgesics were not effective. Five patients received C1-INH concentrate, which was effective in all treated episodes. Although they presented to be similar to migraine episodes, however, some clinical features typical for migraine were lacking. The prompt response to C1-INH concentrate has provided a further argument that these headache episodes are symptoms of HAE (3).
The first drugs used in treatment of HAE patients were androgens and their attenuated derivatives. High doses of these drugs can cause a significant increase in C1 inhibitor plasma levels (4). Before development of effective therapy, the mortality rate was 20%-30%. Although preventable and treatable, the complications of this disease do not respond well to the usual therapies for angioedema; therefore, establishment of the correct diagnosis is critical.
Several theories regarding the migraine mechanism have been proposed. Vasodilation theory of migraine, originally proposed in 1938, focused on vasodilatation as the predominant causative factor in development of migraine pain. However, cerebral vasodilatation is not temporally correlated with migraine pain using transcranial Doppler, PET, or fMRI; therefore, this theory is not uniformly supported (5-7). According to the neurogenic inflammation theory of migraine, release of inflammatory neuropeptides, like substance P, neurokinin A and CGRP from the trigem- inal sensory afferent onto the dura can act on vascular tissue to cause the components of neurogenic inflammation; vasodilation, plasma protein extravasation in the surrounding area, endothelial cell changes, platelet aggregation and subsequent release of serotonin and other mediators, white cell adhesion and subsequent inflammation (8) . Vasoconstrictive acute therapeutic agents like ergotamines and triptan also inhibit release of inflammatory neuropeptides (9) . Therefore, it can be postulated that C1-INH deficiency inactivates kinin systems that increase bradykinin. This can provoke the release of inflammatory neuropeptides which mediate neurogenic inflammation of migraine headache.
We report on a patient with a genetic defect in Complement 1 inhibitor, manifesting migraine-like episodes of headache, effective prophylaxis with Danazol, and triptan for a treatment of acute clinical episode.
CASE DESCRIPTION
A 44-yr-old man was brought to the Emergency Department complaining of abdominal pain and headache on October 8, 2009 . The patient reported abdominal pain, anorexia, and a severe right temporal pulsating headache for three days. He had been diagnosed as hereditary angioedema (HAE) with deficiency of C1 esterase inhibitor (C1INH). There was family history of HAE in sister, uncle and cousin. Episodic attacks of headache developed 4 yr ago. It was unilateral, either right or left, or of a bilateral pulsating nature. Headache was aggravated by activity and associated with nausea. Conjunctival injection or rhinorrhea was not associated. He denied any visual or other sensory prodromal symptoms before the onset of headache. There had been moderate severity of headache episodes three to seven times per month. Occasionally, he suffered from severe attacks of headache once or twice a year. No remarkable findings were observed on radiologic examination including computed tomography in the abdomen. Brain magnetic resonance image and intracranial and extracranial magnetic resonance angiography did not show any significant abnormalities (Fig. 1) . The level of complement C3 was 218 mg/dL and C4 was 7 mg/dL when he had visited emergency room. Danazol 200 mg every other day was medicated. While taking Danazol, the migraine-like attack was not happened for 23 months. At the 8th month, he suffered a moderate nature of migraine-like headache, when naratriptan 2.5 mg was administered. His headache resolved within 2 hr and no further attach thereafter. The case report was approved by the institutional review board in Seoul National University Hospital. Informed consent was exempted by the board. 
